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sight of (although long known), for two reasons. In the first place, one of the two mass-portions, in engineering problems, is always the earth; and the earth possesses so gigantic a mass, in proportion to that of any body of engineering magnitude, that it supplies an apparently fixed base of reference. Moreover, its great mass remains always constant, so far as engineering instruments can perceive, thus leaving the much smaller masses of our cannon-balls, railroad trains, etc., as the only variables.
In molecular mechanics, however, it is not only quite possible, it is altogether probable, that the various mass-portions are of the same order of magnitude; or, at least, if there be all classes of magnitudes, that there are many of each class. Under such conditions it is of prime importance to remember that there are two mass-members, at least, in each unit of energy, and that one of them is just as likely to be a variable as the other.
The second way in which the special conditions prevailing in engineering practice have warped its concepts of energy away from the truth is seen in the common idea of potential energy as synonymous with "up and down." To a student of purely mundane forces this is, of course, natural; but when one has studied true mechanics long enough to get away from the special conditions of the earth's surface, it is appreciated that potential energy refers only to "together and apart." There is no true "up" nor "down" in nature. It were well, for instance, as we stand by the brink of a Niagara, awed by the thunder of its action and marveling at even that slight modicum of its energy which the power-houses succeed in catching, to remember that almost beneath our feet the even more stupendous falls of the Zambesi, of more than twice the height and certainly equal power of Niagara, are thundering their watery masses in exactly the opposite direction from those before our eyes.
Yet in either case the action is the same. The energy lies not in the water of either cataract; it lies in the relationship existent between water and earth. And of this relationship no concept can be had by speaking of "up and down." It is the relative separation of earth and water, above the falls of either river, which constitutes the energy; and the only adverbs which will cover this idea are "together" and "apart." All portions of matter in the universe tend, by gravitation, to fall together, or to consolidate. All of them also tend, by centrifugal action, to fall